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® Recording liquid for Ink Jet recording. 



® A recording liquid for ink jet recording, which comprises an aqueous medium, a pigment and as a 
dispersant. at least one member selected from the group consisting of compounds of the following formula (I) to 
(X): 



Rl-CH2CH-tCH2ti-S03M 
OH 



eM 
< 

in 
o 

00 



wherein R" is a C8-2o all<yl group, m is an integer of from 1 to 3. and M is Na or NH*. 

R2-CH=CH-eCH2iH-S03W 
wherein FP is a Cs-jo alkyi group, n is an integer of from 1 to 3. and M is Na or NhU. 



a. V 

UJ /\ 



CHj-COOR^ 
MO,S-CH-COOR* ' 
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wherein each of and R* is a Cg-is alkyi or alkenyl group, and M is Na or NH4. 



CHj-CONHR^ 



MO3S-CH-COOM 



(IV) 



wherein is a Cio-zo aJkyI or alkenyl group, and M is Na or NH^, 



CHj-CONHR^ 



(V) 



(VI) 



M03S-CH-CONHR^ 

wherein R^ is a Ce-is alkyI or alkenyl group, and M is Na or NH4, 

CHj-COOR^ 
MO3S-CH-COOM 

wherein R^ is a Cio-20 alky! or alkenyl group, and M is Na or NH*. 

rS-coN ^ (VII) 

R10-SO3M 

wherein R» is a Cio-ao alkyI or alitenyl group. R« is a Ci-* alltyl group and R" Is a Ci-a alkylene group, and M 
is Na or NHi. 

RllH(o)>-O-tC2240V^°3" ^^^^^^ 
wherein R" is a Cg-u alkyI group, p Is an integer of from 1 to 1 5, and ivi is Na or NH^, 

R". 

Ic^E^o) ^so^a (ix) 




wherein R'* is a methyl group or a hydrogen atom, q is an integer of 1 or 2, r is an integer of from i to 8, and M 
is Na or NhU, and 
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CHj-CO-fOCjH^tt-OR" 

I (X) 



MO3S-CH-COOM 



wherein t is an integer of from 1 to 10. is a C,o-2o alkyi or alkenyl group, and M is Na or NH«. 
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The present invention nelates to a recording liquid suitable for ink jet recording, wherein a pigment is 
employed. 

The ink jet recording system has rapidly been popular in recent years by virtue of such features that 
noise is less, the mnning cost is low. and color recording is easy. As coloring agents for recording liquids to 
5 be employed for Ink jet recording, it is common to employ water-soluble dyes such as acid dyes and direct 
dyes. However, none of them is .adequate from the viewpoint of fastness such as light resistance or water 
resistance. Their improvements are being studied, but none of them is fully satisfactory yet. 

On the other hand, methods of using pigments as coloring agents have been studied since long ago. A 
number of patent applications have been made including Japanese Unexamined Patent Publications No. 
70 12104/1982. No. 147859/1981. No. 147863/1981. No. 147869/1981. No. 157468/1981. No. 21466/1982 and 
No. 74973/1987. 

When pigments are employed as coloring agents, the light resistance and water resistance would 
remarkably be improved over the dyes. However, the recording liquid tends to be poor In the storage 
stability and. for this reason, has not yet been practically employed. 
75 It is an object of the present invention to provide a recording liquid for ink jet recording, which presents 
a recorded image having high light resistance and water resistance and which is excellent in the storage 
stability and jetting stability as a recording liquid. 

The present invention provides a recording liquid for ink jet recording, which comprises an aqueous 
medium, a pigment and. as a dispersant, at least one member selected from the group consisting of 
20 compounds of the following formula (I) to PQ: 

Ri-CH2CH-fCfi2t5rS03M (I) 
25 OH 

. wherein is a C8-20 alkyl group, m Is an integer of from 1 to 3, and M is Na or NHi, 

R2-CH=CH-t<:H2tH-S03M {II) 

wherein is a Cs-ao alkyl group, n is an integer of from 1 to 3, and M is Na or NH4. 



30 



35 



40 



CHj-COOR^ 
MO3S-CH-COOR'' 



(III) 



wherein each of R^ and R* Is a Cs-is alkyl or alkenyl group, and M is Na or NH*. 

.5 . CH,-CONHR^ 

I ' . (IV) 
MO3S-CH-COOM 

50 wherein R^ is a Cio-20 alkyl or alkenyl group, and M Is Na or NH4. 

CH^-CONHR^ 

I (V) 
55 M03S-CH-C0NHR^ 

wherein R* is a Cc-ig alkyl or alkenyl group, and M is Na or NH4, 
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CHj-COOR' 



M03S-Cfi-C00M 



(VI) 



wherein is a C-.c-tc alky! or alkenyl group, and M is Na or NhU. 



10 



IS 



20 



R^-CON 



/ 



(VII) 



R^O-SO-iM 



wherein is a Cio-2o alkyi or alkenyl group..R3 is a Ci-4 alkyi group and is a C1-3 alkylene group, 
and M is Na or NH*. 



R^^/oy^>-^2^40v^°3w 



(VIII) 



25 wherein R" is a Cs-ib alkyi group, p is an integer of from 1 to 15. and IVI Is Na or NH*. 



30 



3S 



40 



45 



50 



55 




:OH:>(C2H40),so3M (ix) 



wherein R'^ is a methyl group' or a hydrogen atom, q is an integer of 1 or 2. r is an integer of from 1 to 8. 
and M is Na or NH4. and 



CHj-CO-tOCjH^tr^R 

I 

MO3S-CH-COOM 



13 



(X) 



wherein t is an integer of from 1 to 10. R^^ \s a C10-.20 alkyi or alkenyl group, and M is Na or NH*. 

In the above fonnulas (I) to (X). the alkyi group and/or the alkenyl group for R' to R'' and R^^ may be 
straght-chained or branched so long as their carbon numbers are within the respective ranges. In the case 
of the alkenyl group, the position of the double bond is not particularly limited. The alkylene group for R^^ 
may also be straight-chained or branched. 

The dispersants of the formulas (I) to (X) according to the present invention, may be used alone or in 
combination as a mixture of at least two members of different formulas or at least two members of the 
same formula having different substitutes. In a case where a process produces a mixture of at least two 
members, such a mixture may usually be used as it Is. 

Thus, the dispersant is selected practically from the group consisting of (a) at least one member 
selected from the group consisting of compounds of the formulas (I) and (II), (b) at least one member 
selected from the group consisting of compounds of the fonmulas (III) to (VI), (c) at least one member 
selected from the group consisting of compounds of the formula (Vll). (d) at least one member selected 
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from the group consisting of compounds of the formula (VIII), (e) at least one member selected from the 
group consisting of compounds of the formula (IX) and (f) at least one member selected from the group 
consisting of compounds of the formula (X). 

The following compounds may be mentioned as specific examples of the dispersants of the formula (I) 
6 to (X). 

(1) Spedfic examples of the dispersants of the formulas (I) and (II): 



No. 1-1 Ci2^25^°2CH-CH2-S03Na 
OH 



IS No. 1-2 Ci2^25^^2*j^^'"^^2"^^2~^^3^4 

.OH 



20 No. 1-3 C8Hj^7CH2CHCH2CH2CH2S03Na 

OH 



25 



30 



40 



No. 1-4 CigH37-CH2CHCH2S03Na 

OH 



No. 1-5 C^^E^^-CB^CE-CE^-SO^Ua 

No. 1-6 q4H29-CH=CH-CH2CH2-S03NH4 
No. 1-7 CiiHss-CH^CH-CHjSOjNa 



As such compounds, Liporan PB-800 (tradename, manufactured by Lion Corporation. Liporan LB-840 
(tradename, manufactured by Uon corporation) and Liporan PJ-400 (tradename, manufactured by Uon 
corporation) are. for example, commercially available, and they may be suitably employed. 

45 (2) Specific examples of the dispersants of the formulas (III) to (Vf): 



so 



55 



6 
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No. 2-1 CH2COOCgHj^7 
Na03SCHCOOCgH^7 

5 

No. 2-2 CHjCOOq^Hji 
Na03S-CHCOOq3^H2i 

70 

No. 2-3 CHjCOOCgHi^ 
H4N03S-CECOOCgHi7 

15 

No. 2-4 

Na03S-CHCOOCg%3 

NO. 2-5 CH2-CONHCi8H37 
Na03S-CH-C00Na 

25 

No. 2-6 CH2-CONHC12H25 
Na03S-CH-C00Na 

30 



45 



55 



7 
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10 



IS 



20 



25 



30 



OS 



40 



45 



50 



No. 2-7 CH-CONHC^7H35 
NH4O3S-CH-COONH4 



No- 2-8 CH-C0NHCgHi7 
NaOjS-eH-CONHCgHj^^ 



No, 2-9 CH-C0NHCi2H25 
Na03S-CH-C0NHCi2H2s 



No. 2-10 CH-C0NHCgHjL3 
NH403S-CE-CONHC6H3^3 

No. 2-11 CHj-COOqg^? 
NaOjS-CH-COONa 

No. 2-12 -0000^2^25 
Na03S-CH-C00Na 

No. 2-13 CHj-COOCj^^Hgs 
NH4O3S-CH-COONH4 

No. 2-14 CH2-CONHCi8H35 
NH403S-CH-COONa 

No. 2-15 CH2-CONH-Ci3L^21 
NH403S-CH-COONa 

No. 2-16 CH2-CONHqgH35 
NH403S-CH-CONHCj^3H33 

No. 2-17 CH2-COOCigH35 
NH4O3S-CH-COONH4 



55 As such compounds, Rapizol B-80 (manufactured by. Nippon Oil and Fats Co., Ltd.), Diaserver PN- 
1970J (manufactured by Hoechst), Ripal NTD (manufactured by Lion Corporation) and Ripal NCD 
(manufactured by Uon Corporation) are commercially available, arid they may be suitably employed. 
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(3) Specific examples of the dispersant of tlie formula (VII): 

CH 

/ 

NO. 3-1 Ci8H37(„,CON 



10 



\ 

C2fi4S03Na 



C2H5 



/ 

NO. 3-2 CiiH23(„jCON ^ 
,5 C2H4S03Na 

CH, 

/ 

20 No. 3-3 C17H33CON 

C2H4S03Na 

25 CH, 

/ 

NO. 3-4 Ci7H35(„,CON ^ 

C2H4S03Na 

30 

As sucfi compounds, Diaserver SC-T (tradename, manufactured by Hoecfist), Diapon T (tradename, 
manufactured by Nippon Oil and Fats Co., Ltd.), Diapon LM (tradename, manufactured by Nippon Oil and 
3S Fats Co., Ltd.) and Ripotac TE (tradename, manufactured by Lion Corporation) are commercially available, 
and they may be suitably employed. 

(4) Specific examples of the dispersant of the formula (VIII): 

NO. 4-1 CgHi7-^o)-0(C2H40)5SO3NH4 

NO. 4-2 CgHig-(^)-0(C2H40)6S03NH4 
NO. 4-3 Ci2H25-<^)-0(C2H40)8SO3Na 
5° No. 4-4 Ci8H37-^o)-0(C2H40)ioS03Na 



55 As such compounds, Newcol 560SF (tradename, manufactured by Nippon Nyulozai K.K.) and Sannol 
NP-1930 (tradename, manufactured by Lion Corporation) are commercially available, and they may suitably 
be employed. 
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70 



75 



20 



25 



(5) Specific examples of the dispersant of the formula (IX): 

No. 5-1 CH^{0) 

CH3^(^0-(C2H40)4S03NH4 

HO. 5-. j::h^ 

CH3-<S^O-(C2H.O)6S03NH. 
<§)-CH 



CH3 



No. 5-3 



CH3 



<g>-CH-^^0-(C2H40)sS03Ni 



30 



35 



No. 5-4 



H3C 

<(g)-CH-<Q>-0-(CjH.0)7SO3Na 



CH3 



40 



As such compound. Newcol 707SF (tradename. Nippon Nyukazai K.K.) is commercially available, and 
this can suitably be employed. 

(6) Spedfic examples of the dispersant of the formula (X): 



50 



55 



10 
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No. 6-1 CH2"^^^^^^2^4tr^^l8%7 
NaOOC-CH-SO^Na 

No. 6-2 (m2'C(y-fOC^E^f^C^2^25 

NH400C-CH-S03NH4 

No. 6-3 CH2-CO-tOC2H4tg-OC^5H3^ 
,5 NaOOC-CH-S03Na 

No. 6-4 CH2-CO--fOC2H4t4-<3CjL7H33 
20 NH4OOC-CH-SO3NH4 



As such compound. Ripal MSG (tradename, manufactured by Lion Corporation) is commercially 
25 available, and it may suitably be employed. 

In the recording liquid of the present invention, these dispersants are contained alone or as a mixture in 
an amount within a range of from 30 to 90% by weight, preferably from 30 to 60% by weight, relative to the 
weight of the pigment. 

In the recording liquid of the present invention, the pigment may be of azo type, phthalocyanine type or 
30 quinacridone-type, or carbon blaclc. Particularly preferred are Pigment YelIow-74 and -154, Pigment Red-5 
and -122 and Pigment Blue-15. 

For the recording liquid of the present invention, the type of the dispersant is preferably selected 
depending upon the type of the pigment. For example, when an azo type pigment is employed as the 
pigment. It is preferred to use, as the dispersant, at least one member selected from the group consisting of 
35 compounds of the formulas (I) to (VI). It is particularly preferred to employ at least one member selected 
from the group consisting of compounds of the formulas (I) and (11), at least one member selected from the 
group consisting of compounds of tiie formula (III), or at least one member selected from the group 
consisting of compounds of the formula (IV). 

When the pigment Is a quinacridone-type pigment, it is preferred to use, as tiie dispersant. at least one 
40 member selected from the group consisting of compounds of the formulas (I) to (VI), It is particularly 
preferred to use at least one member selected from the group consisting of compounds of the formulas (!) 
and (II). or at least one member selected from the group consisting of compounds of tiie formula {IV). 

When the pigment is a phtiialocyanine-type pigment, it Is preferred to use, as tine dispersant. at least 
one member selected from tiie group consisting of compounds of the formulas (I) to (III) and (VII). 
45 When the pigment is carbon black, it is preferred to use, as tiie dispersant, at least one member 
selected from tiie group consisting of compounds of the formulas. (I) to (VI). It Is particularly preferred to use 
at least one member selected from the group consisting of compounds of tfie fomr^ulas (I) and (11). 
The dispersants of the formulas (I) and (11) may suitably be used for any types of pigments. 
The content of tiie pigment is usually witiiin a range of from 0.5 to 10% by weight, preferably from 1 to 
50 7% by weight based on tiie total weight of tiie recording liquid. 

The aqueous medium to be used for the recording liquid of tiie present Invention, comprises water and 
a water-soluble organic solvent such as etfiylene glycol, propylene glycol, butylene glycol, diethylene 
glycol, triethylene glycol, polyetiiylene glycol (#200), polyethylene glycol (#400). glycerol. N-metiiyl- 
pyrrolidone, N-etiiyl-pyn-olidone, N-vinyl pyrrolidone. 1 ,3-dimethyl-imidazolldine. ethylene glycol monoallyl 
55 ether, etfiylene glycol monomethyl etiier o r diethylene glycol monomethyl ether. Among tiiem. particularly 
prefen-ed as the water-soluble organic solvent is glycerol, ethylene glycol or dietiiylene glycol. The water- 
soluble organic solvent Is used usually in an amount of from 0 to 50% by weight, based on the total weight 
of the recording liquid. 
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Further, it is possible to improve the drying property after printing and the printing quality by 
incorporating from 0.5 to 20% by weight of a surfactant to the recording liquid of the present invention. 

It is also possible to further improve the jetting stability by incorporating urea or caprolactam to the 
recording liquid of the present invention. 

Now. the present invention will be described in further detail with reference to Examples. However, it 
should be understood that the present invention is by no means restricted to such specific Examples. 

EXAMPLE 1 

Composition of recording liquid Amount (q) 

15 
1.5 
4 

Rest 

20 



Total 100 

25 

The above identified components were put into a container and subjected to pulverization treatment for 
20 hours together with 130 ml of glass beads having an average diameter of 0.5 mm by means of a sand 
grinder (manufactured by Igarashi Wkai Seizo K.IC). The mixture was press-filtered through a teflon filter 
30 with a pore diameter of 3 ;im and then subjected to deaeration treatment by means of a vacuum pump and 
a supersonic washing machine to obtain a recording liquid. 

Using the obtained recording liquid, ink jet recording was conducted on electrophotographic paper 
(manufactured by Fuji Xerox Co., Ltd.) by means of an Ink jet printer (10-735, manufactured by Sharp 
Corporation), whereby evaluation of various properties was conducted in accordance with the following 
35 methods (a), (b) and (c). 

(a) Light resistance of the recorded image 

The printed matter was in-adiated for 100 hours by means of a xenon fade meter (manufactured by 
40 Suga Shikenki K.K.), whereupon discoloration was minimum. 

(b) Storage stability 

The recording liquid was sealed in a teflon container and stored at 60* C for 2 months, whereupon no 
45 gelation or precipitation was obsen/ed. 

(c) Jetting stability 

Jetting was conducted continuously at room temperature for 48 hours. During the continuous operation. 
50 high quality printing was earned out under a stabilized condition. 

EXAMPLE 2 

Preparation of recording liquids and evaluation of various properties were conducted In the same 
55 manner as in Example 1 except that in Example 1, Instead of compound No, 1-1, compound No. 2-5. No. 3- 
1. No. 4-1. No. 5-1 and No. 6-1 were used, respectively, whereby good results were obtained. 

COMPARATIVE EXAMPLE 1 



Polyethylene glycol (#200) 
Compound No, 1-1 



IS 

Pigment Red 122 
Water 
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A recording liquid was prepared by using Discol 30 (manufactured by Daiichi Kogyo Seiyaku K.K.) i.e. a 
naphthalene sulfonic acid-formalin condensation product-type dispersant instead of compound No. 1-1 in 
Example 1. and evaluation was conducted in the same manner as in Example 1; whereby precipitate 
formed at 60* C in three days, and in the continuous jetting at room temperature, jetting became impossible 
5 in 15 hours. 

COMPARATIVE EXAMPLE 2 

A recording liquid was prepared by using Pronon 204 (manufactured by Nippon Oil and Fats Co.. Ltd.) 
10 i.e. an oxyethylene-oxypropyiene block polymer type dispersant instead of compound No. 1-1 in Example 
1, and evaluation was conducted in the same manner as in Example 1. whereby precipitate fomied at 60 C 
in 7 days, and in the continuous jetting at room temperature, jetting became impossible in 20 hours. 



40 



45 



EXAMPLES 



IS 



20 



25 



30 



Composition of recording liquid Amount (g) 

Diethylene glycol . 20 

Compound No. 1-2 1 
Pigment Blue 15 3 

Water Rest 



Total 100 



35 With the above composition, a recording liquid was prepared in the same manner as In Example 1. and 
various properties were evaluated in accordance with the methods (a), (b) and (c). whereby good results 
were obtained with respect to the respective properties. 



EXAMPLE 4 

Preparation of a recording liquid was conducted in the same manner as In Example 1 using the same 
composition as in Example 3 except that instead of compound No. 1-2. compound No. 2-10, No. 3-3. No. 4- 
2, No. 5-3 or No. 6-3 was used, and evaluation of the various properties was conducted In the same manner 
as in Example 1 , whereby good results were obtained in each case. 

COMPARATIVE EXAMPLE 3 



A recording liquid was prepared in the same manner as in Example 1 by using the same composition 
as in Example 3 except that instead of compound No. 1-2. Polynus PS-1 (manufactured by Tosph 
50 Corporation) l.e. a polystyrene-sodium sulfonate-type dispersant. was used, and evaluation of various 
properties was conducted in the same manner as in Example 1 . whereby precipitate formed at 60 C in 4 
days, and In the continuous jetting at room temperature, jetting became impossible In 13 hours. 



EXAMPLE 5 



55 



13 
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10 



IS 



Composition of recording liquid Amount ( q ) 

Compound No. 1-4 0.5 
Compound No. 1-6 0.5 
Pigment Yellow-74 2 
Water ' Rest 

Total 100 



With the above composition, a recording liquid was prepared in the same manner as in Example 1 , and 
evaluation of various properties were conducted in the same manner as in Example 1. whereby good results 
20 were obtained as in Example 1 . 

EXAMPLE 6 

A recording liquid was prepared in the same manner as in Example 1 by using the same composition 
25 as in Example 5 except that instead of compounds No. 1-4 and No. 1-6. compounds No. 3-2 and No. 3-4 
were used, and evaluation of various properties was conducted in the same manner as in Example 1, 
whereby good results were obtained. 

EXAMPLE 7 

30 

Composition of recording liquid Amount (g) 

Compound No . 1-1 0 . 5 

^® Compound No- 1-3 .1-0 

Compound No. 1-7 1.5 



40 



4S 



50 



Carbon black 6 

c-caprolactam 5 

Water Rest 

Total 100 



With the above composition, a recording liquid was prepared in the same manner as in Example 1 . and 
55 evaluation of various properties were conducted In the same manner as in Example 1, whereby good results 
were obtained as In Example 1. 

EXAMPLES 8 to 11 
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w 



15 



20 



25 



30 



A recording liquid was prepared in the same manner as in Example 1 by using the same composition 
as in Example 7 except that the dispersants were changed as identified in the following Table instead of 
compounds No. M, No. 1-3 and No. 1-7, and evaluation of various properties was conducted in the same 
manner as In Example 1. whereby good results were obtained in each case. 



Example No. 


Dispersants 


Ajnount fa) 




Compound No. 


3-1 


0.5 


8 


Compound No. 


3-3 


1.0 




Compound No. 


3-4 


1.5 


9 


Compound No. 


4-1 


1.5 




Compound No. 


4-4 


1.5 




Compound No. 


5-1 


0.5 


10 


Compound No. 


5-2 


1.0 




Compound No. 


5-4 


1.5 




Compound No. 


6-1 


0.5 


11 


Compound No. 


6-2 


1.0 




Compound No. 


6-4, 


1.5 



EXAMPLE 12 



35 



40 



45 



Composition of re cordino liquid 
Glycerol 
Compound No. 2-1 
Pigment Yellow-? 4 
Water 



Amount f q ) 
15 
1-0 

2 

Rest 



50 



55 



Total 



100 



With the above composition, a recording liquid was prepared in the same manner as In Example 1 . and 
evaluation of various properties were conducted in the same manner as In Example 1, whereby good results 
were obtained as In Example 1 . 

COMPARATIVE EXAMPLE 4 

A recording liquid was prepared in the same manner as in Example 1 by using the same composition 
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as in Example 12 except that instead of compound No. 2-1 in Example 12. Discol 30 {manufactured by 
Daiichi Kogyo Seiyaku K.K.) i.e. a naphthalene sulfonic acid-fomialin condensation product-type dispersant 
was used, and evaluation of various properties was conducted in the same manner as in Example 1. 
whereby precipitete formed at 60 'C in 3 days, and in the continuous jetting at room temperature, jetting 
5 became impossible in 15 hours. 

COMPARATIVE EXAMPLE 5 

A recording liquid was prepared in the same manner as in Example 1 by using the same composition 
10 as in Example 12 except that instead of compound No. 2-1 in Example 12, Pronon 204 (Nippon Oil and 
Fats Co.. Ltd.) i.e. an oxyethylene-oxypropylene block polymer type dispersant was used, and evaluation of 
various properties was conducted in the same manner as in Example 1. whereby precipitate fonned at 
60' C in 7 days, and in the continuous jetting at room temperature, jetting became impossible in 20 hours. 

fs EXAMPLE 13 



Composition of recording liquid Amount (q) 

20 Compound No. 2-6 0-5 

Compound No. 2-8 0-5 

25 

Glycerol 10 

Pigment Yellow-74 2 

30 

Water Rest 



35 Total 100 



With the above composition, a recording liquid was prepared in the same manner as in Example 1. and 
40 evaluation of various properties was conducted in the same manner as in Example 1, whereby good results 
were obtained. 

EXAMPLE 14 

45 A recording liquid was prepared in the same manner as in Example 1 using the same composition as in 
Example 13 except that instead of compounds No. 2-6 and No. 2-8. the following compounds were used as 
the dispersants. and evaluation of various properties was conducted in the same manner as in Example 1 . 
whereby good results yvere obtained In each case. 
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Example No. 


Dispersants 


Amount ( g ) 


14 


Compound No. 4-2 


1.0 


15 


Compound No. 5-1 


0.5 




Compound No. 5-4 


0.5 


16 


Compound No. 6-1 


0.5 




Compound No. 6-4 


0.5 



EXAMPLE 7 



Composition of re f^ordinq liquid 
Compound No. 2-2 
Compound No. 2-4 
Polyethylene glycol (#200) 
Pigment Red 5 
Water 



Amount Iq) 
1.0 
1.0 
15 
4 

Rest 



Total 



100 



With the above composition, a recording liquid was prepared in the same manner as in Example 1. and 
evaluation of various properties was conducted In the same manner as in Example 1 . whereby good results 
were obtained. 

40 EXAMPLE 18 

With Composition A or Composition B as identified below, a recording liquid was prepared in the s^e 
manner as in Example 1 by using various dispersants and pigments as identified in the follov/ing Tal3 e. and 
rstora^e stS Of the'recorSing liquid was examined at 60'C for 3 months. Comparative results are 
45 shown in the Table. 



Composition A: 



50 



Composition of recording liquid 
Pigment 



Amount ( q ) 

X 



55 
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Dispersant ^ ^ 

Glycerol 

Water 'Rest 



Total 100 



Composition B: 



Composition of recording liquid Amount (g) 

Pigment ^ 
Dispersant 
Glycerol 
Water 



Total 



X X 2/3 
15 

Rest 



100 



Amount X is 3g when the pigment is Pigment Yellow.74 or carbon black. 2.5 g when the- pigment is Pigment 
Blue-15. and 4 g when the pigment is Pigment Red-122, 
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Evaluation of storage stability of recording liquid 
(Temp: 60''C, Period: 3 moaths) 



5 


Pigment 

Dispersant 

(structural formulV^ 
of main cojaponent) 


Pigment 
Yellotf-74 ' 


Pigment 
Red-122 
(Quinacr i- 
done-type) 


Pigment 

Biue-lS 

(phthalo- 

cyanine- 

type) 


Carbon 


70 


Riporan PB-800 
R-CH2-CH-(CH2)n-S03M 

OH 

n=l/ R ^14-18 


A: 0 
B: 0 


A: @ 
B: © 


A: 0 
B: 0 


A: @ 
B: A 


;s 


Ripal NTD 

CE2-CONH-C^8H37 

1 

NaO^S-CH-COONa 


A: A 
B: 0 


A: 0 
B: @ 


A: @ 
B : A. 


A: 0 


20 


Ripal NCD 

CH2CONH-CJL2H25 

Na03S-CHC00Na 


A: 0 
B: A 


A: © 
B: @ 


A: 0 
B: © 


A: 0 
B: A 


25 


Diapon LM 

CE3 

/ 

C,2H25-CON ^ 

C2H4S03Na 


A: U 
B: 0 


A: A 
B: Not 
' tested 


A- 0 
B: ® 


A: X 
B: X 


30 
35 


Diapon T 
/ 

R-CON 

\ 

C2H4S03Na 

= 1:1) 


A: 0 
B: 0 


Not 
tested 


A: @ 
B: Not 
tested 


A: 0 
B: Not 
tested 


40 


Diaserver SC-T 

/ 

C17H33-CON ^ 

C2H4S03Na 


A: X 
B: A 


A: X 
B: X 


A: @ 
B; @ 


A: Not 

tested 
B: X 












45 


Rapizol B-80 

CHjCOOCgHi^ 

NaOjS-CHCOOCgHj^y 


A; 0 
B; 0 


A; X 
B: Not 
tested 


A: @ 
B: @ 


A: Not 
tested 
B: X 



@: Excellent, O: Good, A: Fair, X: Poor 
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Claims 

1. A recording liquid for ink jet recording, which comprises an aqueous medium, a pigment and. as a 
dispersant. at least one member selected from the group consisting of compounds- of the following 
formula (I) to PQ: 
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R^-CH2CH-tCH2^S03M ( I ) 

OH 

wherein is a Ca-ao alkyi group, m is an integer cf from 1 to 3. and M is Na or NH*. 

R2-CH=CH-(<:H2tipS03M ( II ) 

wherein R2 is a Ca-ao alkyl group, n is an integer of from 1 to 3, and is Na or NH*. 



CH-,-COOR^ 
MO3S-CH-COOR'* 



(III) 



wherein each of and R* is a Cs-is alkyl or alkenyl group, and IVI is Na or NH*. 

CH^-CONHR^ 
I 

MO3S-CH-COOM 
wherein R^ Is a Cio-20 alkyl or alkenyl group, and M Is Na or NH*. 



(IV) 



(V) 



(VI) 



CHj-CONHR^ 
M03S-CH-CONHR^ 

wherein R^ is a Cc-is alkyl or alkenyl group, and M is Na or NH*. 

ch^-coor'' 
mo3s-ch-coom 

wherein R' is a Cio-2o alkyl or alkenyl group, and M is Na or NH4, 



a' 

rS-CON ^ (VII) 

wherein R» is a Ci 0-20 alkyl or alkenyl group, R' is a Ci-» alk^ group and R'" is a Ci 
group, and M is Na or NHi , 
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(VIII) 



wherein R^' is a Cs-ia alkyi group, p is an integer of from 1 to 15. and M is Na or NH*. 
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/ ^O^OyO(C2H40)^S03M (IX) 



20 



wherein R^^ jg a methyl group or a hydrogen atom, q is an integer of 1 or 2, r is an integer of from 1 to 
8, and M is Na or NHi. and 



CH2-CO-fOC2H4tt-^R 



13 



25 



30 



35 



(X) 



M03S-CH-COOM 



wherein t is an integer of from 1 to 10. R^^ is a Cio-2o alky! or aikenyl group, and M is Na or NH*. 

2. The recording liquid according to Claim 1, wherein the aqueous medium is a solvent mixture 
comprising water and an aqueous organic solvent selected from the group consisting of ethylene 
glycol, propylene glycol, butylene glycol, diethylene glycol, triethylene glycol, polyethylene glycol 
(#200). polyethylene glycol (#400), glycerol. N-methyl-pyn-olidone. N-ethyl-pyrrolidone, N-vinyl-pyr- 
rolidone. 1 ,3-dimethy Wmldazolidinone. ethylene glycol monoallyl ether, ethylene glycol monomethyl 
ether and diethylene glycol monomethyl ether. 

3. The recording liquid according to Claim 1 or 2. wherein the pigment is an azo-pigment, and at least one 
member selected from the group consisting of compounds of the formulas (I) to (VI) is contained as the 
dispersant. 

40 4. The recording liquid according to Claim 1, 2 or 3, wherein at least one member selected from the 
group consisting of compounds of the formulas (I) and (11), at least one member selected from the 
group consisting of compounds of the formula (III), or at least one member selected from the group 
consisting of compounds of the formula (IV), is employed as the dispersant 

45 5. The recording liquid according to Claim 1 or 2. wherein the pigment is a quinacridone pigment, and at 
least one member selected from the group consisting of compounds of the formulas (1) to (VI) is 
contained as the dispersant 

6. The recording liquid . according to Claim 1. 2 or 5, wherein the dispersant is at least one member 
50 selected from the group consisting of compounds of tiie fonnulas (I) and (I!), or at least one member 

selected from the group consisting of compounds of the formula (IV). 

7. The recording liquid according to Claim 1 or 2, wherein the pigment is phthalocyanine pigment and at 
least one member selected from the group consisting of compounds of the formulas (!) to (III) and (VII). 

55 is contained as the dispersant 

8. The recording liquid according to Claim 1 or 2, wherein the pigment Is carbon black and at least one 
member selected from the group consisting of compounds of the formulas (I) to (VI) is contained as the 
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disparsant 

9. The recording liquid according to Claim 1, 2 or 8. wherein the dispersant is at least one nrtember 
selected from the group consisting of compounds of the formulas (I) and (II). 

10. The recording liquid according to Claim 1. wherein at least one member selected from the group 
consisting of compounds of the formulas (!) and (II) is used as the dispersant 
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